With the advent of t h e use of laser-driven p e l l e t s t o obtain therinonuclear fusion, we have i n the laboratory a plasma i n which the electrons have a fugacit y, Z x 1 , the intermediate quantum regime.
When a highly compressed deuterium plasma i s obtained by l a s e s compression, t h e f i n a l s t a t e of the system corresponds t o p a r t i c l e number densities and tempeGatures T-lo7 -lo8 /1/,/2/.
It i s perhaps i n t e r e s t i n g t o note t h a t t h e ions i n the deep i n t e r i o r of Jupiter correspondin l y reach a fugacity regime around unity /3$ . Using the above data, we find t h a t t h e Fermi temperature, TF, i s v i r tu a l l y equal t o the system's temperature, T.
The temperature at which the fugacity of an electron gas reaches unity i s What is more, the plasma parameter r = e 2 ( 4 / 3 n p ) l / 3~~ i s , f o r the above values, such t h a t los2 ,< r ; S . +.
Thus t h e p a r t i c l e s t o a f i r s t approximation a r e weakly coupled and a l s o t o a f i r s t approximation we can t r e a t them using standard Linear response theory.
Hore and Frankel /4/ have shown t h a t a l l quantities which a r e thermodynamically averaged over the Femi-Dirac distribution function can readily be expanded about t h e intermediate quantum region, = 1, using standard Mellin i n t e g r a l transf o m techniques.
Hore and Frankel / 5 / have a l s o studied t h e d i e l e c t r i c response of t h e charged Bose gas about the condensation region, Z = 1.
I n t h i s paper we report on similar calculations using the techniques of reference /5/ along with the expansions appropriate f o r a gas of fermions about Z = 1 given i n reference /4/. Work up t o now on t h i s region of compelling i n t e r e s t i n fusion research has essen%ially only been accessible by n u m e r i d techniques / 6 / , /7/.
2.8
RESULTS:
W e give here a brief suiumary o m t s obtained by t h e above analy t i c a l technfques for: From the a n a l y t i c a l r e s u l t given i n we have obtained the following dispersion relationship f o r electron o s c i l la t i o n s i n the small region: Using t h e appropriate asymptotic expanslon# f o r 6 (9, W ) f o r t h e electrons, x and s m a l l , and t h e standard form of (5 (g, W ) f o r t h e c l a s s i c a l ions /8/, we then obtain f o r t h e ion sound modes 
n ( a ) can be used t o c a l c u l a t e t h e energy l o s s from Mev ions i n a Kev electron plasma t o plasmons / 9 / .
Using t h e r e s u l t f o r (dE/dt )pl from reference /9/, we have obtained t h e appropriate asymptotic expansion about Z = 1 ( 6 = 0 ) which we give below where t h e a n a l i c a l expansion f o r t h e p r e f a c t o r (hf),l i s and C i s E u l e r l s constant. where a l l q u a t i t i e s a r e a s i n reference /12/.
DISCUSSION:
Detailed comparison w i l l be given of t h e binary c o l l i s i o n and co1lecti;e energy l o s s r a t 6 s i n t h e f i n a l s t a t e of a laser-driven fusion electronion plasma.
W e w i l l a l s o make s p e c i f i c corn a r i s o n s f o r t h e q u a n t i t i e s presented i n ?a) -( f ) above with t h e i r corresponding form i n t h e cases Z = 0 ( c l a s s i c a l ) and Z = 00 ( t o t a l l y degenera t e ) .
